Lysyl hydroxylase, a collagen processing enzyme, exemplifies a novel class of luminally-oriented peripheral membrane proteins in the endoplasmic reticulum.
Lysyl hydroxylase (LH), an enzyme required early during collagen biosynthesis, appears to be exceptional among proteins that are thought to be residents of the endoplasmic reticulum (ER). It is a homodimer and does not contain either of the two previously characterized ER-specific retention motifs (KDEL or the double lysine motif) in its primary structure. We now show that LH, nevertheless, resides in the lumen of the ER. In immunofluorescence experiments, LH co-localizes with a KDEL-containing protein, protein disulfide isomerase (PDI), and also co-sediments with it after fractionation of subcellular organelles by sucrose density gradient centrifugation. In addition, LH seems to be stress-inducible. In one respect, however, LH differs from PDI and other known luminal proteins in the organelle. It is found in situ only in association with the ER membranes. Our cell fractionation and Triton X-114 phase separation experiments suggest that it binds to the membranes via weak electrostatic interactions. LH can thus be regarded as a first luminally-oriented "peripheral membrane" protein which has been characterized in the ER. The results suggest a novel possibility by which ER lumen can acquire its specific protein components from the bulk flow.